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AbstractofJP 2000051207 (A) 
PROBLEM TO BE SOLVED: To facilitate the 
Imaging diagnosis by displaying the three- 
dimensional coordinate distribution chart of the tube 
thickness of a tube structural tissue. SOLUTION: A 
fly-through processing part 12 forms a three- 
dimensional tomographic image based on plural 
tomographic image stored in a data storing part 8 
and displays this on a display part 1 1 . An operator 
inputs the CT values of a view point, a tube-direction 
vector and a tube structural tissue to the desired 
tube structural tissue of the three-dimensional 
tomographic image by using an operation input part 
14.; A tube thickness displaying processing part 1 3 
fetches information on a surface vertical to the 
extending direction of the tube structural lissue from 
the view point from a main storing part 7 an obtains 
the width (tube thickness) of a set CT value on each 
vertical surface by calculation in the range of 0 deg. 
to 360 deg.. The three-dimensional coordinate 
distribution chart expressing each angle, a position 
corresponding to the extending direction of the tube 
and the width (tube thickness) of the CT value on 
three-dimensional coordinates is prepared and this 
is displayed on the part 11. Thus, lesion part can 
easily be found. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A medical image processor comprising: 

A memory measure fault picture information of anatyte was remembered to be. 
A parameter setting means for setting a parameter of a desired organization of anaiyte. 
Three-dimensional-coordinates distribution map means forming which reads fault picture 
information corresponding to a parameter set by said parameter setting means from said memory 
measure, forms a three-dimensional-coordinates distribution map of information value of this 
read fault picture information, and is displayed on a displaying means. 

[Claim 2]Said parameter setting means as a desired parameter with information value of a tube 
structure organization. Set up a pipe direction vector which shows a direction in which a tube 
structure organization is formed, and said three-dimensional-coordinates distribution map means 
forming, as opposed to a pipe direction vector set up by said parameter setting means — 
abbreviated — said information value of each vertical field being incorporated from a memory 
measure, and. The medical image processor according to claim 1 forming a three-dimensional- 
coordinates distribution map showing a position and wall thickness on a tube structure 
organization based on information value of this tube structure organization that was in confusion. 

[Claim 3]Said parameter setting means with a pipe direction vector which shows information 
value of a tube structure organization, and a direction in which a tube structure organization is 
formed as a desired parameter. Set up a predicted value of a tube diameter of a tube structure 
organization, and said three-dimensional-coordinates distribution map means forming, as 
opposed to a pipe direction vector set up by said parameter setting means — abbreviated — 
said information value of each vertical field being incorporated from a memory measure, and. The 
medical image processor according to claim 1 forming a three-dimensional-coordinates 
distribution nnap showing a position and wall thickness on a tube structure organization based on 
information value of a tube structure organization which incorporated from said memory measure 
in a circle corresponding to a predicted value of said tube diameter centering on an intersection 
of each vertical plane and a pipe direction vector. 

[Claim 4]Said parameter setting means as a desired parameter Information value of a tube 
structure organization, And set up the starting point and a terminal point which show the range 
of a tube structure organization which forms a three-dimensional-coordinates distribution map, 
and said three-dimensional-coordinates distribution map means forming. Between the starting 
points and terminal points which were set up by said parameter setting means is connected with 
one or more pipe direction vectors, as opposed to each of this pipe direction vector — 
abbreviated — the medical image processor according to claim 1 incorporating said information 
value of each vertical field from a memory measure, and forming a three-dimensional- 
coordinates distribution map showing a position and wall thickness on a tube structure 
organization based on information value of this tube structure organization that was in confusion. 

[Claim 5]The medical image processor according to claim 4. wherein said three-dimensional- 
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coordinates distribution map means forming connects with one or more pipe direction vectors in 
alignment with the center of a tube structure organization between the starting points and 
terminal points which were set up by said parameter setting means. 

[Claim 6]A medical image processor given [ among claims 1 - claims 5, wherein two or more fault 
picture information memorized by said memory measure is the X-ray CT picture information 
formed by photography in an X-ray CT scanner ] in any 1 paragraph. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Based on the three-dimensional volume data of the analyte photoed, for 
example by tomogram photographing instruments, such as an X-ray CT scanner and a nuclear 
magnetic resonance apparatus (MRI device), this invention, It is related with the medical image 
processor which attained facilitating of discovery of an organization abnormal part, etc. by 
displaying the three-dimensional-coordinates distribution map in which providing in the 
diagnostic imaging system etc. which display three-dimensional pictures, such as a tube 
structure organization, and showing the wall thickness especially according to the position of the 
tube structure organization about a suitable medical image processor. 
[0002] 

[Description of the Prior Art] Before, it irradiates with X-rays from the external circumference of 
the patient who is analyte, the X-rays which penetrated this analyte are detected, it transposes 
to an electrical signal, and the X-ray CT scanner which builds a living body's cross section image 
is used in the field of diagnosis by carrying out reconstruction processing of that replaced 
electrical signal. 

[0003]Originally, although the cross section image acquired by this X-ray CT scanner is only a 
two-dimensional image. Move the section of the analyte which irradiates with X-rays little by 
little, and two or more cross section images are generated, The method that three dimensional 
image information is acquired by interpolating the data between the cross section images which 
adjoin among the cross section images of these plurality, respectively, and the bed where analyte 
rode to compensate for the exposure of the X-rays from the external circumference of analyte 
by carrying out parallel movement. It irradiates with X-rays spirally to the analyte concerned, and 
the method of making three dimensional image information from the electrical signal which 
detected the transmission X ray from the analyte, etc. are put in practical use. In addition, the 
method of making three dimensional image information is also proposed by not moving the 
analyte section side which irradiates with X-rays, using the two-dimensional X-ray detector 
which has distribution in the body axis direction of analyte. and detecting the X-rays which 
penetrated analyte with the two-dimensional detector concerned in two dimensions. 
[0004]Based on the electrical signal which detected and generated the transmission X ray of 
these analytes, processing which creates three dimensional image information by the data 
interpolation between cross section images is an arithmetic unit (although carried out using 
CPU). It is possible for the processing time which these operations take to be shortened, to 
create immediately the three dimensional image information from the viewpoint for which an 
operator (an engineer and a medical practitioner) wishes, and to make it display on a monitoring 
device by rapid development of computer technology in recent years. 
This is called "a fly through display" and is put in practical use. 

By using this fly through display, the three dimensional image of the inside of the body caught 
with the view of the fly which flies so to speak can be displayed. 

[0005]Specifically. the diagnostic imaging system which performs this fly through display has the 
composition shown in drawing 7 . In this drawing 7 , X-ray tube 52 and circular X-ray detector 54 



rotate centering on the body axis of the analyte (patient) 53, where the physical relationship 
which carries out for relativity is maintained. 

The X ray generation control section 51 carries out the exposure drive of X-ray tube 52 by the 
tube voltage (kV) and tube current (mA) according to a setting input value from the operator by 
the operation input section which is not illustrated. 

Under the present circumstances, the bed 55 in which the analyte 53 was laid to compensate for 
the exposure of X-rays is moved to a body axis direction. By this, exposure of X-rays will be 
spirally performed to the analyte 53 (helical scan). 

[0006]X-ray detector 54 detects the X-rays which penetrated the analyte 53, transposes this to 
an electrical signal, and supplies this to the collecting part 56. The collecting part 56 collects the 
electrical signals supplied from X-ray detector 54 as projection data, and supplies this to the 
data storage part (database) 58 and the reconstitution processing part 59 via the main memory 
part 57. The main memory part 57 memorizes temporarily the data etc. which were read from 
projection data and the data storage part 56 under present photography, and the data storage 
part 56 saves the cross section image data reconstructed based on two or more past projection 
data and this projection data. 

[0007]Based on the projection data memorized by the main memory part 57 or the data storage 
part 58, the reconstitution processing part 59, For example, image reconstruction of the cross 
section image of the arbitrary cross section positions specified based on what is called a filtered 
back projection method using a convolution filter is carried out, and this is supplied to the 
indicator 61 and the data storage part 58. The cross section image of arbitrary cross section 
positions will be displayed on the indicator 61 by this, and it will be stored in the data storage 
part 58. 

[0008]Next, when diagnosing by fly through display, the start indication of the fly through display 
by an operator is made fi-om the operation input section which is hot illustrated, and the cross 
section image data stored in the data storage part 58 by this is incorporated into the main 
memory part 57 as three dimensional image information. If the designation input of the arbitrary 
viewpoint and sight line directions is done by the operator from an operation input section, the 
fly through treating part 60 will create a three dimensional image as incorporated required data 
from the main memory part 57 and shown in drawing 8 i n the viewpoint and sight line direction 
this specified, and will display it on the indicator 61, 

[0009]Then, when a movement instruction input is made from an operator, with the pointing 
devices (for example, mouse sw**** etc.) on an operation input section which are not Illustrated 
the fly through treating part 60, Synchronizing with this, required data is incorporated from the 
main memory part 57, a new three dimensional image is created immediately, and the picture on 
the indicator 61 is indicated by updating. By this, on the display screen of the indicator 61, 
movement of a viewpoint and a look is made according to the movement instruction input, and a 
fly through display which was seen from the viewpoint of the fly which flies in the inside of the 
lumen in analyte will be realized. 
[0010] 

[Problem(s) to be Solved by the InventionjHowever, since the fly through display is aimed at 
displaying the picture of the organization chart side caught in three dimensions from one 
arbitrary viewpoint as shown in drawing 8 . The position information on cross section images, 
such as thickness of an organization obtained from the two-dimensional picture in the 
conventional medical image processor, is still the nearest two-dimensional section (picture most 
before the fly through three dimensional image currently displayed.) to a viewpoint, picture of the 
tube cross section shown with the slash In drawing 8 . ******** — **** — information was not 
acquired but the three dimensional information about these had the problem that it could not 
display on the display screen of the indicator 61 simultaneously. 

[001 1]a most case — the thickness of a tube structure organization — which position — 
abbreviated ** — if it has the same thickness and a lesion part exists — the thickness of the 
lesion portion — for example, condition, such as becoming thick, appears. Therefore, if the wall 
thickness of each position which met in the direction in which the tube structure organization is 
formed can be displayed collectively, it can be made easy to recognize a lesion portion and to 



discover, and can contribute to the diagnostic imaging in a medical practitioner etc. greatly. 
[0012]Thls invention is made from such a technical problem and a viewpoint, displays the 
specified three-dimensional-coordinates distribution map of a parameter, and aims at offer of 
the medical image processor which can contribute to diagnosis of a tube structure organization 
etc. 
[0013] 

[Means for Solving the Problem]A medical image processor concerning this invention is provided 
with the following. 

A memory measure fault picture information of analyte was remembered to be as above- 
mentioned The means for solving a technical problem. 

A parameter setting means for setting a parameter of a desired organization of analyte. 
Distribution map means forming which reads fault picture information corresponding to a 
parameter set by said parameter setting means from said memory measure, forms a three- 
dimensional-coordinates distribution map of Information value of this read fault picture 
information, and is displayed on a displaying means. 

[0014]Fault picture information by which a medical image processor concerning such this 
invention was photoed, for example with an X-ray CT scanner in a memory measure, and fault 
picture information photoed with an MRI device are memorized. A user specifies a tube structure 
organization as a desired parameter, using a parameter setting means. Specifically, this 
parameter serves as a proton value of a tube structure organization, when fault picture 
information which serves as a CT valve of a tube structure organization when fault picture 
information memorized by memory measure is photoed with an X-ray CT scanner, and is 
memorized by memory measure is photoed with an MRI device. 

[0015]If a parameter is specified, for example, distribution map means forming is the information 
value of fault picture information corresponding to that parameter, fault picture information of 
said CT valve will be read from a memory measure, a three-dimensional-coordinates distribution 
map of a CT valve of this read fault picture information will be formed, and it will be displayed on 
a displaying means. 

[0016]Three-dimensional-coordinates distribution maps which were along a formation direction 
of a tube structure organization, for example, such as thickness, can be displayed on a displaying 
means by this, and it can contribute to diagnosis of a tube structure organization etc. in a 
medical practitioner etc., etc. 
[0017] 

[Embodiment of the Invention]It explains in detail, referring to drawings for the desirable 
embodiment of the medical image processor concerning this invention hereafter. 
[001 8][A 1st embodiment] 

[Composition of a 1 st embodiment] The medical image processor concerning this invention is 
applicable to an X-ray CT system as shown, for example in drawing 1 . The X-ray CT system 
used as a 1st embodiment of this this invention is provided with the following. 
X-ray tube 3 which is a system provided with the X-ray CT scanner called what is called the 
third generation, and rotates the inside of rotary frame centering on the body axis of the analyte 
2 laid in the bed 1 where the physical relationship which carries out for relativity is held, and 
circular X-ray detector 4. 

The X ray generation control section 5 which drives X-ray tube 3 by the tube voltage (kV) and 
tube current (mA) which were specified by the operator (an engineer and a medical practitioner). 

[0019]This X-ray CT system is provided with the following. 

The collecting part 6 which collects the projection data formed with X-ray detector 4. 

The main memory part 7 which memorizes the projection data under present photography, etc. 

temporarily. 

The data storage part 8 which saves two or more past projection data and cross section image 
data. 

The reconstitution processing part 9 which reconstructs a cross section image by the filtered 



back projection method based on the projection data memorized by the main memory part 7 and 
the data storage part 8. 

[0020]This X-ray CT system is provided with the following. 

Based on the cross section image data memorized by the main memory part 7, by the fly through 
treating part 1 2 which forms the three dimensional image for a fly through display, and an 
operator, for example, when the wall thickness of a tube structure organization is specified as a 
parameter, The image processing portion 10 provided with the wall-thickness display processing 
part 13 which forms the three-dimensional-coordinates distribution map of wall thickness based 
on the cross section image data memorized by the main memory part 7. 
The indicator 1 1 which displays a fault picture, a fly through picture, a three-dimensional- 
coordinates distribution map of wall thickness, etc. which were photoed. 
The operation input section 14 for performing specification of the tube voltage of X-ray tube 3, 
setting out of tube current, a fly through display, or a three-dimensional-coordinates distribution 
display, the input of the parameter which performs a three-dimensional-coordinates distribution 
display, etc. 

[0021]The X-ray detector for a single slice which has the detector row of one row which 
installed the X ray detector in the slice direction which aims to intersect perpendicularly with the 
body axis of the analyte 3 side by side, and was formed in it as X-ray detector 4, It may be made 
to use any of the X-ray detector for a multi-slice which have said detector row by plural lines In 
a body axis direction. 

[0022][Operation of a 1st embodiment] Next, explanation of the X-ray CT system of 1st 
embodiment concerned that has such composition of operation is given. 
[0023](Usual photography and display action) When it comes to the time of photography of the 
part of a request of the analyte 2, first X-ray tube 2, This analyte 3 is irradiated with X-rays, 
driving by the tube voltage (kV) and tube current (mA) which were set up by the operator via the 
operation input section 14 by the X ray generation control section 1, and rotating centering on 
the body axis of the analyte 2 on the bed 1 . At this time, the bed 1 is moved to the body axis 
direction of the analyte 3 to compensate for the exposure of X-rays. Circular X-ray detector 4 
which rotates while holding the physical relationship which carries out for relativity to X-ray tube 
2 on both sides of the analyte 3 detects the X-rays which penetrated the analyte 3, and changes 
them into the projection data which is an electrical signal. By this, the projection data 
corresponding to the X-rays by which exposure was spirally carried out to the analyte 3 will be 
formed with X-ray detector 4 (helical scan). The projection data formed with X-ray detector 4 of 
this helical scan is supplied to the collecting part 6, and is collected. 

[0024]Although it supposes that projection data is collected using the helical scan which takes a 
jahotograph by moving the bed 1 continuously in this example, this moves the bed 1 
Intermittently and may be made to collect one-rotation projection data at a time. 
[0025]The projection data collected by the collecting part 6 Is supplied to the reconstitution 
processing part 9 while It Is stored In the data storage part 8 via the main memory part 7. The 
reconstitution processing part 9 performs image reconstruction processing based on the 
projection data memorized by the main memory part 7 or the data storage part 8, forms the 
cross section image of the part specified by the operator, supplies this cross section image data 
to the data storage part 8, and it supplies it to the indicator 1 1. By this, cross section Image 
data will be stored in the data storage part 8, and the cross section Image corresponding to this 
cross section image data will be displayed on the indicator 11. 

[0026]If a fly through display is specified by a (fly through display action), next the operator via 
the operation input section 14, the cross section image data stored In the data storage part 8 
will be incorporated into the main memory part 7 as three dimensional image information. The fly 
through treating part 1 2 of the image processing portion 1 0, Required data is incorporated from 
the main memory part 7, the three dimensional image in arbitrary viewpoint and sight line 
directions in which input setting was done by the operator via the operation input section 14, or 
the viewpoint and sight line direction specified as a default value is created, and this three 



dimensional image is displayed on the indicator 11. 

[0027]Next, if the movement instruction input for moving a viewpoint and a look on the indicator 
1 1 with the pointing devices (for example, mouse device etc.) etc. which are formed in the 
operation input section 14 from the operator is made. The fly through treating part 12 
incorporates required data from the main memory part 7 synchronizing with this, creates a new 
three dimensional image immediately, and updates the picture on the indicator 1 1 . By this, on the 
display screen of the indicator 11, according to the movement instruction input, the display of 
the three dimensional image corresponding to movement of a viewpoint and a look Is made, and a 
fly through display which was seen from the viewpoint of the fly which flies in the inside of the 
lumen in the analyte 3 will be realized. 

[0028]If a three-dimensional-coordinates distribution display is specified by a (three- 
dimensional-coordinates distribution display action), next the operator via the operation input 
section 14 and the input of a predetermined parameter is made, based on this inputted 
parameter, the image processing portion 10 will create a three-dimensional-coordinates 
distribution map, and will display this on the indicator 11. 

[0029]While displaying the three dimensional image of the tube structure organization in the 
analyte 3, to know the wall thickness of the tube structure organization by the above-mentioned 
fly through display concrete, for example an operator. The operation input section 1 4 is operated 
and the CT valve of the direction (pipe direction vector) and tube structure organization where 
the viewpoint of the tube structure organization and a pipe are extended as shown In drawing 2 
is inputted as said parameter. In order that a CT valve may show a peculiar value which is 
different through a bone, a blood vessel, etc., respectively. It will input the CT valve of a tube 
structure organization in this case. 

[0030]If the input of this parameter is made, the wall-thickness display processing part 13 will 
incorporate the information on a field vertical to the direction in which a pipe is extended from a 
viewpoint from the main memory part 7, and will ask for the width (wall thickness) which the 
setting-out CT valve in each vertical plane has by an operation at a given angle. That is, as 
shown in drawing 3 . based on a CT valve, it asks for thickness d of a tube wall in theta= 0-360 
degrees in all respects vertical to a pipe direction vector. And as shown in drawing 4 . the 
position corresponding to the direction in which each angle and a pipe are extended, and the 
three-dimensional-coordinates distribution map which expressed the width (wall thickness) of 
the CT valve on three dimensional coordinates are created, and this is displayed on the indicator 
11. 

[0031]Thereby, the operator can bundle up the tube wall in each position of a tube structure 
organization made into the purpose with the three-dimensional-coordinates distribution map 
displayed on the indicator 1 1, and can grasp it For this reason, when the portion which shows an 
unusual value, for example compared with other parts of the same organization is contained, 
discovery of this is enabled easily and it can contribute greatly to facilitating of the diagnostic 
imaging in a medical practitioner etc. 

[0032][A 2nd embodiment] Next, a 2nd embodiment of this invention is described. Although the 
X-ray CT system of a 1 st above-mentioned embodiment performed the three-dimensional- 
coordinates distribution display of wall thickness based on the CT valve of the viewpoint and 
pipe direction vector which were inputted as a predetermined parameter, and a tube structure 
organization. The X-ray CT system of this 2nd embodiment, By performing the three- 
dimensional-coordinates distribution display of wall thickness based on a viewpoint, a pipe 
direction vector, the CT valve of a tube structure organization, and "the predicted value of the 
tube diameter of a tube structure organization." Even when the tube structure organization by 
two or more same organizations exists in the same flat surface, the display of the three- 
dimensional-coordinates distribution map of the wall thickness of a tube structure organization 
made into the purpose is enabled correctly. By the 1st above-mentioned embodiment and this 
2nd embodiment, since only these points differ, suppose that only explanation of this difference 
is given and duplication explanation is omitted hereafter. 

[0033]That is, in the X-ray CT system of this 2nd embodiment, an operator inputs the predicted 
value of the tube diameter of the tube structure organization which displays a three- 



dimensional-coordinates distribution map by operating the operation input section 14 with the 
CT valve of a viewpoint, a pipe direction vector, and a tube structure organization as show 
drawing 5 . 

[0034]The image processing portion 10 will incorporate the information on a field vertical to a 
pipe direction vector from the main memory part 7, If the input of each of this parameter is 
performed, It asks for the width which said set-up CT valve in the circle made by the predicted 
value of a tube diameter each vertical plane and centering on the intersection of a pipe direction 
vector has by an operation at a given angle. And as shown in drawing 4 , the three-dimensional- 
coordinates diistribution map showing the position in the direction in which each angle and a pipe 
are extended, and the width (wall thickness) of a CT valve is created, and it displays on the 
indicator 1 1 . 

[0035]Thereby, the operator can bundle up the wall thickness in each position of a tube 
structure organization made into the purpose with the three-dimensional-coordinates 
distribution map displayed on the indicator 11, can grasp it. and can acquire the same effect as 
the X-ray CT system of a 1 st above-mentioned embodiment. Since he is trying to set up the 
predicted value of a tube diameter beforehand, even when the tube structure by two or more 
same organizations exists in the same flat surface, the three-dimensional-coordinates 
distribution map of the wail thickness of a tube structure organization made into the purpose can 
be displayed correctly. 

[0036][A 3rd embodiment] Next a 3rd embodiment of this invention is described. The X-ray CT 
system of each above-mentioned embodiment creates the three-dimensional-coordinates 
distribution map showing wall thickness based on the field which inputs a pipe direction vector 
linear as one of the parameters, and becomes vertical to this pipe direction vector. For this 
reason, if a tube structure organization is crooked, it will become difficult to set a linear pipe 
direction vector to that crooked part correctly, and it will interfere with the accuracy of the 
three-dimensional-coordinates distribution map created. 

[0037]The X-ray CT system of this 3rd embodiment, If the starting point and the terminal point 
of a tube structure organization which create a three-dimensional-coordinates distribution map 
are set up, By setting up automatically two or more linear pipe direction vectors which connect 
between this starting point and terminal points, and creating a three-dimensional-coordinates 
distribution map based on each vertical plane corresponding to each of this pipe direction vector, 
respectively. Even when the tube structure organization is crooked, a pipe direction vector is set 
up correctly and creation of an exact three-dimensional-coordinates distribution map is enabled. 
By each above-mentioned embodiment and this 3rd embodiment, since only these points differ, 
suppose that only explanation of this difference Is given and duplication explanation Is omitted 
hereafter. 

[0038]Namely, In the X-ray CT system of this 3rd embodiment. Display setting Is carried out so 
that an operator may operate the operation input section 14 and the above-mentioned center of 
the pipe of a tube structure organization by which it is indicated by fly through may be located 
focusing on the display screen of the indicator 1 1, and the starting point of the tube structure 
organization which performs a three-dimensional-coordinates distribution display, and the CT 
valve of a tube structure organization are set up. And a pointing device etc. are operated, by the 
same operation as view point movement fly through [ above-mentioned ], as shown in drawing 6 . 
a display center is moved in accordance with the direction in which a tube structure organization 
Is formed, and a terminal point is set up in a desired part. 

[0039]If setting out of this starting point and a terminal point is made, as for the wall-thickness 
display processing part 1 3, between from this starting point to a terminal point will be connected 
with two or more linear pipe direction vectors which pass along the center of a tube structure 
organization. That is, the wall-thickness display processing part 13 forms first the linear pipe 
direction vector which passes along the center of a tube structure organization from the starting 
point, as shown in drawing 6 . but when the tube structure organization Is crooked, the tip of this 
linear pipe direction vector will run against a tube wall. If the tip of a pipe direction vector runs 
against a tube wall, the wall-thickness display processing part 1 3 will make the position on a 
center just before this pipe direction vector separates fi-om the center of a tube structure 



organization the starting point of a new pipe direction vector, and will form a new pipe direction 
vector in accordance with the center of a tube structure organization from this new starting 
point. And between from the starting point to [ repeating this operation from said starting point 
to a terminal point, and performing it ] a terminal point is connected with two or more linear pipe 
direction vectors which pass along the center of a tube structure organization. Thereby, when 
the tube structure organization is crooked, a pipe direction vector can be set up corresponding 
to this shape. 

[0040]Next, as the slash in drawing 6 shows, the wall-thickness display processing part 13 about 
each field vertical to each pipe direction vector. It asks for the width of the set-up CT valve by 
an operation at each [ centering on each pipe direction vector ] given angle like a 1 st above- 
mentioned embodiment, the three-dimensional-coordinates distribution map (refer to drawing 4 ) 
which expressed the position on each angle and a course and the width (wall thickness) of the 
CT valve on three dimensional coordinates is created, and this is displayed on the Indicator 11. 
[0041]Thereby, when the tube structure organization is crooked, the operator can bundle up the 
tube wall in each position of a tube structure organization made into the purpose with the three- 
dimensional-coordinates distribution map displayed on the indicator 1 1 , can grasp it, and can 
acquire the same effect as the X-ray CT system of ja 1st above-mentioned embodiment. 
[0042]Only by moving a viewpoint along with the shape of a tube structure organization by fly 
through display, and setting up a terminal point after starting point setting out, in a desired part, 
Since two or more linear pipe direction vectors are automatically set up between this starting 
point and a terminal point, even when the tube structure organization Is crooked, a pipe direction 
vector can be set up correctly. Therefore, the three-dimensional-coordinates distribution map 
created can also be made exact from the pipe direction vector set up being exact. 
[0043]Although we decided to connect between from the starting point to a terminal point with 
two or more linear pipe direction vectors which pass along the center of a tube structure 
organization in explanation of this 3rd embodiment. When this runs against the tube wall of a 
tube structure organization, a linear pipe direction vector. The part on this tube wall that ran is 
made into the new starting point of a new pipe direction vector, and It may be made to connect 
with a pipe direction vector between from said starting point to [ repeating the operation which 
forms the new pipe direction vector which passes along the center of a tube structure 
organization from this new starting point, and performing It ] a terminal point. 
t0044]In this case, although vertical planes [ each ] formed based on the pipe direction vector of 
a before [ a tube wall ] will become inaccurate somewhat and it will be somewhat inferior from 
the position which separated from the center of the tube structure organization also in respect 
of the accuracy of the three-dimensional-coordinates distribution map of wall thickness, Since 
between from the starting point to a terminal point can be connected with a pipe direction 
vector at high speed on the other hand, the high-speed display of this three-dimensional- 
coordinates distribution map can be enabled. Therefore, the X-ray CT system concerned can be 
made more useful by making both selectable by an operator by the case where the accuracy of a 
three-dimensional-coordinates distribution map is needed, and the case where the high-speed 
display of a three-dimensional-coordinates distribution map is needed. 

[0045]So that clearly from the above explanation the X-ray CT system of each embodiment of 
this invention. By creating and displaying from a viewpoint the distribution map of the CT valve 
of information which wants to know a tube wall etc. to the tube structure In the living body of 
the Intestines and blood vessel which are made into the purpose from the three dimensional 
Image information stored in the data storage part 8 about each section of a pipe. Namely, by 
adopting the method of presentation which displays the direction of tissue density on the same 
plane as a parameter on the basis of an organization chart side for the three-dimensional 
information acquired there taking advantage of the advantage of volume CT which can collect 
three-dimensional information at high speed, In the former, it becomes possible to grasp spatially 
the organization cross section information which was able to be caught only in one certain 
section, and can make it possible to catch the thickening states (blood vessel wall etc.) of an 
organization and the tissue degeneration state of a lesion part without a usually rapid thickness 
change as compared with a circumference organization. For this reason, the operator (an 



engineer and a medical practitioner) can find out easily tiiat the portion wiiich shows an unusual 
value compared with other parts of the same organization is contained, and it becomes possible 
to perform exact diagnostic imaging easily. 

[0046] Although we decided to apply the medical image processor concerning this invention to an 
X-ray CT system in explanation of each above-mentioned embodiment, this may be applied to 
other tomogram photographing instruments, such as a nuclear magnetic resonance apparatus 
(MRI device). In this case, a proton value will be inputted instead of said CT valve as a 
parameter. 

[0047]Finally, each above-mentioned embodiment is an example of the application gestalt of this 
invention. Therefore, if this invention is a range which does not deviate from the technical Idea 
concerning this invention, without being limited to each above-mentioned embodiment, it is 
needless to say for various change to be possible according to a design etc. 
[0048] 

[Effect of the Invention]The medical image processor concerning this invention can display the 
specified three-dimensional-coordinates distribution map of a parameter. For this reason, the 
lesion part in which the thickness distribution of a tube structure organization is displayed, for 
example, and thickness differs from others can be made easy to discover, and it can contribute 
to a medical practitioner's diagnostic imaging greatly. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1]I t is a block diagram of the X-ray CT system used as a 1st embodiment that applied 
the medical image processor concerning this invention. 

[Drawing 2] In the X-ray CT system of said 1st embodiment, it is a figure for explaining each 
parameter of the CT valve of a viewpoint, a pipe direction vector, and a tube structure 
organization inputted in order to display the three-dimensional-coordinates distribution map of 
wall thickness. 

[Drawing 3] It is a figure for explaining each parameter of the CT valve of said viewpoint, a pipe 
direction vector, and a tube structure organization. 

[Drawing 4]I t is a figure showing the three-dimensional-coordinates distribution formed and 
displayed based on said each parameter. 

[Drawing 5] In the X-ray CT system used as a 2nd embodiment of this invention, it is a figure for 
explaining each parameter of the CT valve of the viewpoint, pipe direction vector, and tube 
structure organization which input in order to display the three-dimensional-coordinates 
distribution map of wall thickness, and the predicted value of a tube diameter. 
[Drawing 6] In the X-ray CT system used as a 3rd embodiment of this invention, it is a figure 
showing the viewpoint and terminal point which are inputted in order to display the three- 
dimensional-coordinates distribution map of wall thickness. 

[Drawin g 7]It is a block diagram of the conventional X-ray CT system which realizes a fly 
through display. 

[Drawing 8] It is a figure showing the tube structure organization where it was indicated by fly 
through. 

[Description of Notations] 

1 [ — An X-ray detector, 5 / — An X ray generation control section, 6 / — A collecting part, 
7 / — A main memory part, 8 / — A data storage part, 9 / — A reconstitution processing part, 
10 / — An image processing portion, 11 / — An indicator, 12 / — A fly through treating part, 
13 / — A walHhickness display processing part, 14 / — Operation input section ] — A bed, 2 - 
- Analyte, 3 — An X-ray tube, 4 
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